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mm 1 ] mmftmmmm^^ii. 

tuiS-lfilSB^B . m$^B^ 7 7 ^ 7 i /c ti7j<Hl T s § . 

imm 4 ] mm i =s:v> t a ©i/^-rn^^fcisitDy 

m^o^)t7t^lfHit5ii)tfg4gP^l^. 20 

[If il^II 5 ] 11*11 1 L 3 cDV^t'n*^^C|Et<D7" 

X^^c 

mmmmmit. iumm^xis^. 

7t¥^il. ^1^. 50 



If r^i 2 0 0 2 - 3 1 7 8 2 
2 

Alt t § )fecD{i)tmi^^l L Tit ai t § /i i6 (DmiM 

mmm(b^x^K)s 

mmmmmm] 
[0001] 

t^y'ui/x^^i<cmt^o 
[0002] 

mmm] fui^x'!7^xit. mmmM^^m 
ttifc%^. m^ay^ h^'^)iy'rj:Emh^xmimn 

[0 0 0 3] m^B^^ h^^;l/7^fflv^/i7'nv'x^^T 
®t> ?gB^B7^h^^;l/7(e:m^O[Illfl)t)t^Alt 

Mmmmixmt^rcmism^mmibn 

[0 0 0 4] iEm^mt. AlttS{iDcD^l^7t;&2 

mismmimmm^^fcmmmMtm^x 
[0 0 0 5] mxi^t. immtLx. t'v 

(PVA) 7^;bA^h'j7-t^;H2;l/n-X 
(T A C) 7^JVLxm'^U£it.m7^)\^Lrj:E(D 

mM'm(Ditm7^)ii.t}m'ibnxh^rco 

[0 0 0 6] 

mm 7 ^ )iyL.^^twMt ^utic^-DX. im^y 
^)ii.mmu ccDiam. amy^jimmm 
mit bxL^oth^o mmm tc, 
[0 0 0 7] cnmm. 'mmicm^±mmm 
^M^t^rcm^rj:-^nrct(Dx%^. ^ui/x^^ic 

[0 0 0 8] 

lo^Btt. fui/x^^x^-DX. mmmmt^ 

\:xmt^n%x^mt. mmnft^mxnih 

mm^-^. t mmMm% t -^ttsitm^t Ait 
t^ftnmmm^m.LxMm^fcmimm-h'^ 
fix.p,nTfeD. mmmmit. mmmfaXf^M 
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[0 0 0 9] *f§B^(D^ 1 mmisii. mmm%m 
[0 0 10] ±ia<Dgitfcv^T. tuiatM/fmsfa 

[00 1 1] cc?3J;dt, FJtM© 

[0 0 12] g/c, liaogSfcfc'V^T. IfifB-lfilSfB 
lliSsl-y- 7 7 ^ 7 S /c(±7j<B^H7-fe § i: a b T t j; 

v\ 

[0 0 13] m^B-tt7 7'f7^7j<rBfi. ^m^m^ 
[0 0 14] lEiogifcfcv^T. mmmm^^mt. 

[0 0 15] SSi/^ti. ±fE©glJcfcV^T. MiaiM 

[0 0 16] z.otm. mmm'^pmrnrnwi'^ 

[0 0 17] S/i. ±iatDgStfe^^T. MfB«M7fe¥ 

[0 0 18] z.^tm. {mm\u {mtmrnt 

[0 0 19] *fgB^©^2£DSlti:. ;^7 5-Hfi^©^ 

^m^. socDfeijSt^j'^^nf'nfr^^i^v^L^s 

tiSl^TrilLT. ^l^il.^L^3tDtl)l7fe||^^4fi!t 

t§lll^d:i^LI!3 0l^7^^gai:. mm.\fs\^\. 
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'mM-^\t. xm^'mwmmimM.\.x%mt^ 

[0 0 2 0] *f§0ScD^2cOl^HTfe. fufflMimDS 
[0 0 2 1 ] 

10 a. ^ i : w&m-m'y) 

\^rt:tuv i."? ^-^Wstmrnxh^, ypv-x^^ i 
0 0 0 a. immm. 1 2 0 ^^t?ps0^}t^?^ 1 0 0 ii. 

fe}te^m^lS2 ooi:. Ub-)t^l^2 2 Oi:. 30 

£D®B^B^^h7^;b7"3 0 OR, 300 G, 300Bi:. 
^DX^V^a^7^:/UXA5 2 Ot. S¥UyX5 

4 0 t^l^TV^So 

[0 0 2 2] 10 0 (11) A^?.|tl±15n/i 

%\t. m.m=m%z^^\z^\^xixs m . ^ 

20 (G) , * (B) 0 3feOfeBi:53^^?nSo ^^ffiJn 
ffiB^BV^b/^;l/y3 0 0 R. 3 0 0 G, 3 

ooBtfei/^Tii^'fifSfcjSUT^ii^n^o ^m^n 

rz.^^%\t. ^ □ X ^ n ^ 7 ^ T' U XA 5 2 0 

g¥^>X5 4 otrJ;-3TX^'J-ys c±tc 

[0 0 2 3] mz\t. m 1 WM^^l 0 O^JJa;^L 
T^-ri0^0T-S§o iicOFS.HM^I^l OOti. 
11 2 Oi:. i5lfcJ;tf^2 0UyX7U^ 1 4 0, 1 

5 0 ii. fi)tf§±7^^^ 1 6 0 i:. llu>X 1 7 0 

30 TtjggSl 2 0i:^l*3itf®2tDby 

X7 W 1 4 0, 1 5 0 h(±. )feM7tW 1 2 0 a x^l 
5pi:LTSaS$nTfcD. ii)^fg47t^^l 6 0i:Sl 
UyXl7 0i:ti:. :^XrA)tli l O 0 a x^S^Pi: L 
TES^tiTl^So 1 2 0 a X 1 

2 OA^e>im$ni.)fell^CD^-DM-efeD> iy7.fL% 

tt 1 0 0 a X mm^m% i e o J; •^t^g^o^^ 

3 v^Xr 1 0 0 a X t%U%m 1 2 0 a X i: 
X ^u^tcPjT^cDf niD p /£:ltia(S~¥lf tcf nTV> 

40 5o ciofniDpt-Qv^rm^jzEtSo ia2tc 

fc'V^TMHM^^l OO*™t§F,10M^LAti:. m 
l£D$H^B7^h;^;b73 0 0R, 3 0 0 G, 3 0 0 Bt 

[0 0 2 4] 1 2 0«. Wf*)^S^^Itt±l 

t§H^tbTV^§o %Um \ 2 0 a, f§3ttl 2 
2i:. 0lEflP3ffiJF^1;*|cOHffi^tt§';7U^^ 1 2 
4. <>¥tffbbyXi 2 6i:^{i^Tt/^§c fiTfetl 2 
2A^?>|^ti}$n/cBi. U 71x^^1 2 4tJ;^TSI^ 

50 1 2 0 a X \z\mmir£%\mm^^. r^^^ mm 
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[0 0 2 5] ^l(DUyX7U^ 1 4 0{i. VhU^X 

^ 1 4 ofi. )tiggfii 2 0*^5l^tij^nm¥tT^7t 
[0 0 2 6] ^2(DUyX7U-f 1 5 0^. VhU^X 

mcmmnrnm^buyxi 5 2^tbTfcD. ^ 

l©UyX7U^l 4 Oi:^)titDfe(D7!3'^fflV^?)nTl/^ 
§o ^2«UyX7U^ 1 5 Ofi. ^lcOUyX7U^ 

1 4 o;o^?,itai^n/cgr73-7tiim«^nf~ncD^;uii^ 

^>XTA7iett 1 0 0 a X i:smT(i:l^?,ltg;&t L 
Th^^tt'^lC^ ^KDUyXTU^ 1 4 0CD#/J^^y 
Xl 4 2cDfi^HaB^^MiiLA±«Sfi$-l^5atg;&^L 

[0 0 2 7] ^lOUVXZWl 4 0©^/hb>'Xl 
4 2A^5>l^tti$n/cgP^^5^S^ti, ^ 
2£DU>X7U^1 SO^/^LT. ^cDififgfifi. t% 

t)^. fiTtfg^)^^^ 1 6 om^^i^rmyt^n^. 
[ 0 0 2 8 ] 0 3 a. {§m^m^ 1 6 0 ^^.tmm 

mm^. 03 (A) tt. fi)tfg47t^^l 6 0<Df4^I 
03 (B) +y;?^*^Bl/cilt 
£0¥ffi^^D-aR^.T^LT^^?.o fi)tf§4)t¥^l 6 0 
(i. l«7tK6 2i:. fl)feli-Ax:/U7^7W6 4 

1.= 

[0 0 2 9] fMld-AX7°U7^5?7W6 4a. 03 

©^7XM6 4 c^^mifiD^fo^nt^fiic^nTi^ 

§0 ^^7XM6 4 ctDWffifcti. iMmmme 4 a i: 

sitle 4 b ^A^^SfcjfM^nrv^So iDte^^' 
116 4 a t ixmmwmmm\^'^n. mme 
4 b t LrmmmMm'pmmifm'^n^o 
[0 0 3 0] mm&Q2^i. mmezhtmaMQz 
a tti'^xhy-ffmcEmnxm^-^nr\^^^. m^t 
te6 2t±. mm6 2hicxm^mMm^. ma 

§0 l7l£ffi6 2 btrfflPffie 2 am. ^KDUyXJ 

1 4 0 (02) *^?)im?n/cgp^^3tii^A^me' 

~l.xyv^y^7U^Q 4(DMmmm6 4 aO^fcA 
I^L. Slifl6 4 btctJ;AI^L^i/^j;3(i:iE?iJ$nTi/^ 

§0 if^fi^fcii, 03 (B) iz^.t^oic. mmQ2 
(Dmnme 2 a(D^m. fi)tti-AX7°U7^7W 

6 4(Diu^6}mm6 4 a(D^>btm£-^t^i^icm 
H^nrv^So s/c, in®6 2 a^x^rqjcorf^ptiw 
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^^$nTt^§. !i(Dtt. mm62mam62a 
m^bfcmMit. iMmmme 4 amicx^iu 

6 2 i: LTli. ¥ffi1i^cDl0M (^^tf^'^X^S) tcl 

t§o S/c. 7;l'5-'>AScDj;9^1)ttt(DTOcrjf1 
[0 0 3 1 ] ^l©UyX7U^ 1 4 0 (02) A>e>l^ 

10 tii?n/c§gp^^7^ii^t±. 0 3 (B) izmxT^tx^ 
mgmmytU6 2(Dmam6 2 aicxm^. mn 

ffi6 2 a^iijgb/cgP^^)t|gSti. <l7t^«6 4 ate 
AittSo {M^«6 4 att. XMLTcmmM^ 

s {i)t£0gp5j^)tig^ i: p Mmmm^ t \zmt 

s fi)t^Dg^53")tll^ttii)t'73"iil 6 4 a 

mti^o {mmrnm^ a axmumcs{m(D%m 

m^Mt. SMI 6 4 btC^A^VX SI^16 4 bfC^oV^ 

20 xt^icmit^^. ^(Dt^. M%mm^Aam 
'^Lrc^M%<D^V7^m(^t. mm^ 4 hxKMLtc 

[0 0 3 2] jiM4fflMI56 6(±. r^lnlG 6 a ^ A/ 
2fiLtBMl6 6 bi:tcJ:oT^g!c$nTV>§o PfflPlG 

tbTl/^l)o -t. A/2fitSMl6 6bt±. Altt§ 

m%um^tLxmm^Lx\.^^o t-mm\t 

30 fel/^Ttt. 03 (B) tC^-Ti^tC. fi}t^^|il6 4a 
^11 L p {i7t£Dg^^^)fe||^{i. A / 2 fifflMl 6 6 
btcAMtSo L/c*^oT. pfS7feOgP^3^3^|g^(±. A 
/ 2 fifflMl 6 6b tfe'V^T. s li)^cDg^^^)fe|gSti:^ 

mnxm^n^o -yj. mmeAhxm^nfc 
simommmt. isnie 6 atAi^t§£DT\ 

%4)t¥.2^i 6 o^cxMLTcM'omi^^mmmt. 
si^mmmM^cm^^nxMia^n^iitttj: 
§c mme 4 b-esi>t?n§ sfi)te(Dg^5i^)te^ 

40 ^£D|itt±iffl/£tj- 1 A / 2 mm 6 6 b ^EBt ^Ht 

pM^(D^\i'7^ytmMicmmixMiiit^cti,x^^o 
miRmmw.6 q t ixit. r»ini6 e a(D^mcm 
^ttt\ mc. A / 2 tffiiii 6 6 b p Mmmft 

[0 0 3 3] 03 (B) t^l^jj^t'^^o^^. iMm^it 
¥^1 6 0*>P>im$nS2-3(7)s{i)^)^©^;L4i. A 

50 t+x7a^jc-rnTi^i.o ^(Dfnmii. x/2itLm 
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16 6b cotiW p itrjib^^ iUytmrn 64a(Dxyj 

0 tC, imWi 1 2 0 a X t'y7.7-k%m 1 0 0 a X i: 
\t. Wp/2t^l|Ll«Dp/cWnTl^5o 
[0 0 3 4] ^l©b:^X7UYl AQ-b^^mthfc 

6 0 ic j; o T^gP^j-T^H^;:' t\z2 

mmMt. 1 2 ic.TtM U yX 1 7 0 1 J; o TF,^ 10 

m L A :&Hll^t 5 (5 i: ^ o T 

[0 0 3 5] BSBM^^ 1 0 0 (0 1 ) fj. fMT^^cD 

0 0^UU-)fe¥^2 2 0^/M.T. mf^y^Y^^J\y7 
3 0 OR, 3 0 0 G, 3 0 0 B^B^H^t-So 
[0 0 3 6] fe^5jm^^2 0 0(i;. 2te(D^^^D 
^7^^7-2 0 2, 2 0 4 i:, Sl^57-2 0 8 i:^ 
l^Tfc!3. mnm^s 1 0 0A^5l!ftH$ni.7tll^ 20 

55^. a »0 3fe<Dfe)ttc5jm§Stg^Wt§o 
^ 1 ©^V 7 ^ 5 7- 2 0 2 ti. BaB^}t^3^ 1 0 

^D^7^'5v-2 0 2^3ijib/c/75^fe^Rfi, 

^-2 0 sTSit^nr. ^oxi5^v^o^7^7°ux 

A5 2 O'xroIttTimJni.. feTt^^SDt^s^ 2 0 O;0^ 

©7Y-;l/FbyX2 3 2}i. mmyt^l^l O O;0^5.|^ 30 

/^;l/73 0 0 G, 3 0 0 B(D^XmMlcmi'f^nrc7 
^-;l/FbyX2 3 4, 2 3 Ot-3l^Tfe^^iT-S§c 
[0 0 3 7] ^1 CD^V^0^7^57~2 0 2T-£I^ 

mm^2 0 0A^6^OX^V^Dd'7^7''JXA5 2 

o^^ttTi^tti$n§= mmm^z 0 0 i:->iim 

^nm^ftGli. 7^-;l/FU>X2 3 4>&loT^ 40 
fe)feffl(D?^l7^h/^;l/y3 0 0 G[cl1-§o -^^ ^ 
2(7)^V^U^7^ = v-2 0 4^1jiLfctfe)^B 

mm^mzooi^-ibm-snT. vu-m 

^.zzoicXMt^o 

[0 0 3 8] U U~yt^^Z 2 OfCAI^bfctfeT^B 

U I— 2 2 0 fCl^ P,n/cAMJUyX2 2 
2. UU'-UyX2 2 6*5j;t^ra55-2 2 4, 2 2 

8 J: tfl^tliiJ L^yX (7 ^ -71/ F l^yX) 2 3 0 ^ffl 
riT^^ftmrn^sy^ h^Vl73 0 0 BfClTSc 'S; 
fc\ tfe)^BtiJU-)*^^^2 2 0;!}^ffl^^5>nTl^l.O 50 
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a> tfe)l^B(D)l^g§(Dl?;bHti30fe)^R. G®m®l 
?i;'9t;^tV^/c:i6-eS0. U lx-7t^^2 2 O^ffli/^ 
^Ctlc^'O XMM U y X 2 2 2 fe: Al^ L Tcmft B ^ 

[0 0 3 9] 3-Q(Drfe^B^^F^^;by3 0 0 R, 300 

G, 3ooBfi. 4x.ibnrcmmn (mimm) m 
^ . ^(oytxMmMis ^ xsmmmimc ei $ n 

[0 0 4 0] ^nX^V^D^-y^'^UXAS 2 Oa. 
?gH^B7^ F^^;b7"3 0 OR, 3 0 0 G, SOOB^lo 
T^l?n/c3fe£Dfe)t (^IDt^m) ^^^LT*7 

7°uxA5 2 otcti, ?5^fe)^Kifji5 2 1 tmm^i 

15 2 2 4^£DE^:/UXA£D^ffitcs§xmc: 

ffM^nrv^Sc mytmms z i ti. 

5 2 1 i:»fe)tSltM5 ZZlC^^X3'D(D'&m'^f^ 
[0 0 4 1 ] ^nX^V^n^'y^7UXA5 2 OT-4 
5= JS¥U>X5 4 0t±. ^D7>^Y^PY>y^'7°UX 

L5 z ot'^Mm-^nrc'^jiim^'^Lx. x^v~y 
scBLtiy-mmmt^o iS¥uyX5 4 

0 i: LTiir U-tz> h U 7 ^ UyX^fflv^S c i: A^T-t 
[0 0 4 2] 04ti. iI10fgrg7^F^Vl/7'3 0 0 

R, 30 oG, iooB^i&xbx^^tmmmx^&^o 

0 4T1i. 0 1 C0fl)tfg47t¥^ 1 6 0A^P>^a 
X^V^D^7^7°UXA5 2 Ofc^§gT-£DifBScD)t 

[0 0 4 3] gl2fcfeV^T^B^bfcJ:^tC. 

/ci^t 20^^V^n^'y^5^-2 0 2, 2 0 4 

^v^n^7^5^-2 0 2, zo Ammmicii 
MmmtmtLrj:h^(Dx. 3 feo^t^ s m^ytmt 
xh^. 

[0 0 4 4] ^1 tO^V^D^7^5^-2 0 27-53^1 

5n/cs{i7t'0/7Sfe)teRi*> mi^y~zo%xmiz 

^ I m^By^ h^Vl^S 0 0 RfcAlftSo Ml 
7^F^^;l/73 0 0Rt±. 1bV'^^>;1/3 0 1 Ri:. 

^teAiMfe^t/TtiifiiiffiiJtisij- p,n/c 2 o(Dfi)^« 

302Ri, 302RO t^{i^TI/>§c Sb^b^'^ 
^-;l/3 0 1 RcD}^imMIJtCti, A/2fi[fflMS3 0 3 
RmM^lbnXh'^o ^l*3J:t>'^2(Dfi)tffi3 0 2 R 
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i, 3 0 2 Roa. ^n€n^l*3j:t>"^2©;97 7>l 

moiR, 3 0 8 Rm'omf^nr\^'^o ^ifcj; 

XS^2<DimW.3 0 2 R i , 3 0 2 RoCDiMftmis S 

2 R i s ummm^ s iiTtijifflfiTt^s-es 

^2£DfTOS3 0 2 R ot±p{i)t)fe^iijigt§p{i 

[0 0 4 5] micDrfe^B^^h;^;by3 0 0 Rt^Al^b 
/c s M^mmRlt. iSy7.M^ 3 0 7 R i; s iUm 
IfflmSS 0 2 R i i:^(${5"^£DSijilLT. t^fe 

/Uyl/3 0 1 Rlzxm^o ?^rB/U^;l/3 0 1 R«AI^ 

Mm-^nrcpi&mmMm&sozRot^m. pii 

T^TtiD^A^IiiSnSo pfMljiMi7tetS3 0 2 Ro 
A^?>li[til$n/cpfi}t}tt±> :ffyXm3 0 8 R^ftb 
XX/ 2 {mm. 3 0 3 R t Alt A / 2 feffi^^S 3 
0 3 RtCfcl/^Tsil7feBctj^$nTlttii?n?.o 
[0 0 4 6] ^2cD^V^P^7^5v-2 0 4-?-5j^1 
$n/cs{i)fecDlife^Gfi. ^Oii^2iD?^rB7^h 

^^^1/^3 0 0 GJcAlttSo ^zm^By-^ h^^;l/:/3 

0 0 Gt*. »U;l/3 0 1 G i:. »^^^;l/3 0 1 G 

mxmMicmf^tifcsimmmimms o 2 g 

1 mmmm^f^nrcpMytmmimm 0 

2 G 0 i:^{ix.Tt/>§o ^1 fci;tf^2(Dji7lctS3 0 2 
Gi, 3 0 2 Goti. ^nf'n;9~'7 7afe3 0 7 G. 3 
0 8GfCifiOfttt5nTV^?)o l|2cDfc^H7^ h;Vb7 

3 0 0 Gf^Alt-r§s{S)fecom7tG«s )9~^XSS3 

0 7 G tsU^mmurnkS O 2 G i 

fllL. m^s^^^-J\y3 0 1 G^iiAlifrSo ?Sh^b^^^>;I/ 

3 0 1 GitxMLtcsimm-^^^pmmimm 
u mmmMicmw^nrcp{MmmMm&3 0 2 

iBm3 0 2 G oA^p>im$n/cp{i)tBi^7x«is 
3 0 8 G^im^mtmmt^. 

[0 0 4 7] ^2cD^V^0^7^'57-2 0 4-e5j'l 
$tl/isfi)^(Dtfe7feBti. 2 0£DSIt57-2 2 4, 

2 2 8 T-iSlt^n^ ^ 3 m^By^ h/^;l/7' 3 0 0 B 
Altt^c ^3 01^^0^^ h^^;l'y3 0 0 B{J:. »^ 
^^;^3 0 1Bi:. 2-3C0fi}1^^53 0 2 B i , 3 0 2 Bo 
i:. A/2f4tSM^S3 0 3 B^. ^10{i)tlS3 0 2 B 

1 <omf^nr'^imymmo7Bt.^2 
(DiMftm3 0 2 B i m^^mfWc^2(DiSyxmm 

3 0 8 Bt^l^Tl^§c ^*3. ^3 0SrB^^h^^;b 
^3 0 OBmmi. ^ 1 (DS^B^^ h^V\y73 0 0 R 

[0 0 4 8] *^l^Jl:1i3-30?^l7Y b^Vl73 0 
OR, 3 0 0 G, 3 0 0 BcD)feAI«Jt^ti-r'^Tsfi 
ytm^mMftm OZRI, 302Gi, 3 O ZB iti^ 

)tlS3 0 2 Ro, 3 0 2 GO, 3 0 2 Bo;6TO?)nT 
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v^§o ?g^s^^^^;i/3 0 1 r, 30 ig, 30 

[0 0 4 9] S/c. i^^mm^^^^T^liS^m3(D 
m^sy^ h^Vl73 0 0 R, 3 0 0 Bt'ibMtiitn^^ 

s fi}t)t trj:io. ^ 2 cDr^H^B ^ ^ h ^ 3 0 0 G 
?>lttH?n§)tA^pfi^)ti:^5J:^t. ^igs^B^^h 

^:/UXA5 2 0cD)^£D^M?i]$§;i465/ci6T-fe§o 
■r^t3^. ^'nx^V^o-Y-y^yUXAS 2 O^cjfM 
10 $n/c2 0CDSItii5 2 1,5 2 2 (DSIt#ttii, sfl 

2 -O^^^SItl 5 2 1, 5 2 2 TKItt^tTt^ s fi 
^^tU 2 ^OSItl 5 2 1 . 5Z2^mmt<^^ 

[ 0 0 5 0 ] *^l^JO^ 1 3 m^By 

h^Vl/y3 0 OR, 3 0 0 G, SOOBti. ^fgB^fC 

m^^\rj:\,^L^3(Dmn.m'^mi^mt^o -is 

[0 0 5 1 ] hz.hX. *^SSMtc$3V^T. 0 3 test 
fi)l^fgi)t^^l 6 0CDA/2f4fflMl6 6 bt. 04 
(i:;^-r^l *3j;t;^3(D?SB^B^-f' h^^;l/y3 0 OR, 3 

0 0 B <j^%mmmz.m e. n/i a / 2 sms 3 0 3 

R, 3 0 3 Gi:«. 7j<B^BTffM^nTt/^§o CtDJ;^ 

tc. 7j<0^B^ffli/>Tt A/2teffllMM•r§c:i:A^T 
t5o ^Z.X. imt\t. S iO^ tD^fB^l^^LT 
30 u^5o 7j<H^Bi:LTti, Al7]<H^0^fflv^Tfecfci/^U 

7j<B^B^ffll/^Tfecfcl/\ 
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(54) PROJECTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technique which can lessen the 
deterioration in the optical characteristics of a phase difference layer used for a 
projector. 

SOLUTION: This projector has an illumination optical system which emits 
illumination light, an electro-optic device which modulates the light from the 
illumination optical system according to image information and a projection 
optical system which projects the modulated ray flux obtained by the electro- 
optic device. The phase difference layer for changing the polarization state of the 
incident light and emitting this light is disposed in an optical path including the 
illumination optical system and the projection optical system. The phase 



difference layer is formed of a birefrigent crystal, such as single crystal sapphire 
or quartz crystal. 
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CLAIMS 

[Claim(s)] 

[Claim 1] The illumination-light study system which injects the illumination light, 
and the electro-optic device which modulates the light from said illumination-light 
study system according to image information. In the optical path which is 
equipped with the projection optical system which projects the modulation 
bundle of rays acquired with said electro-optic device, and includes said 
illumination-light study system and said projection optical system It is the 
projector which it has the phase contrast layer for changing the polarization 
condition of the light which carries out incidence, and injecting, and is 
characterized by forming said phase contrast layer as a birefringence crystal. 
[Claim 2] It is the projector said whose birefringence crystal it is a projector 
according to claim 1, and is a uniaxial crystal. 

[Claim 3] It is the projector said whose uniaxial crystal it is a projector according 
to claim 2, and is single crystal sapphire or Xtal. 



[Claim 4] It is the projector equipped with said phase contrast layer for said 
polarization generating section to arrange with another side one side of two 
kinds of polarization light injected from the polarization separation section and 
said polarization separation section for dividing into two kinds of polarization light 
the light which carries out incidence by being a projector according to claim 1 to 
3, and equipping said illumination-light study system with the polarization 
generating section which injects a predetermined polarization light. 
[Claim 5] It is the projector to which it is a projector according to claim 1 to 3, and 
said electro-optic device equips at least one side of the inside by the side of the 
optical plane of incidence and an irradiation labor attendant with said phase 
contrast layer. 

[Claim 6] It is the projector by which said polarizing plate is prepared on said 
phase contrast layer with which at least one side of the inside by the side of the 
optical plane of incidence of said electro-optic device and an irradiation labor 
attendant was equipped by being a projector according to claim 5 and equipping 
said electro-optic device with the polarizing plate. 

[Claim 7] The illumination-light study system which is a projector for indicating 
the color picture by projection, and injects the illumination light, The colored light 
separation optical system which divides said illumination light injected from said 
illumination-light study system into the 1st thru/or the 3rd colored light which has 



three color components, respectively, The 1st thru/or the 3rd colored light 
separated according to said colored light separation optical system is modulated 
according to image information. The 1st thru/or the 3rd electro-optic device 
which generates the 1st thru/or 3rd modulation bundle of rays, The color 
composition optical system which compounds said 1st thru/or 3rd modulation 
bundle of rays, and the projection optical system which projects a synthetic light 
injected from said color composition optical system. It is the projector which it 
has the phase contrast layer for changing the polarization condition of the light 
which carries out incidence, and injecting into the optical path including a 
preparation, said illumination-light study system, and said projection optical 
system, and is characterized by forming said phase contrast layer as a 
birefringence crystal. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the projector which indicates the 
image by projection. 



[0002] 

[Description of tlie Prior Art] In the projector, image display is realized by 
modulating the light injected from the illumination-light study system according to 
image information (picture signal) using a liquid crystal light valve etc., and 
projecting the modulated light on a screen. 

[0003] In the projector using a liquid crystal light valve, incidence of the 
predetermined linearly polarized light light is usually carried out to a liquid crystal 
light valve. And in order to carry out incidence of the light without the bias 
injected from the light source to a liquid crystal light valve efficiently, the 
illumination-light study system is equipped with the polarization generating 
section for changing into a predetermined linearly polarized light light light 
without the bias injected from the light source, and injecting it. 
[0004] The polarization generating section is equipped with the phase contrast 
layer for arranging with the linearly polarized light light of another side one side 
of two kinds of linearly polarized light light injected from the polarization 
separation section and the polarization separation section for dividing into two 
kinds of linearly polarized light light light without the bias which carries out 
incidence. 

[0005] In the former, the phase contrast film of organic material systems, such as 
a phase contrast film which put the polyvinyl alcohol (PVA) film with the triacetyl 



cellulose (TAG) film, was used as a phase contrast layer. 
[0006] 

[Problem(s) to be Solved by the Invention] However, when the phase contrast 
film of the above organic material systems was used, and light passed a phase 
contrast film, the phase contrast film generated heat, consequently there was a 
problem that the optical property of a phase contrast film will deteriorate. 
[0007] This invention is made in order to solve the above-mentioned technical 
problem in the conventional technique, and it aims at offering the technique in 
which degradation of the optical property of the phase contrast layer used for a 
projector can be reduced. 
[0008] 

[The means for solving a technical problem, and its operation and effectiveness] 
In order to solve a part of above-mentioned technical problem [ at least ], the 1st 
equipment of this invention The illumination-light study system which is a 
projector and injects the illumination light, and the electro-optic device which 
modulates the light from said Illumination-light study system according to image 
information, In the optical path which is equipped with the projection optical 
system which projects the modulation bundle of rays acquired with said 
electro-optic device, and includes said illumination-light study system and said 
projection optical system It has the phase contrast layer for changing the 



polarization condition of tlie liglit which carries out incidence, and injecting, and 
said phase contrast layer is characterized by being formed as a birefringence 
crystal. 

[0009] With the 1st equipment of this invention, since the phase contrast layer 
formed as a birefringence crystal is used as a phase contrast layer which it had 
into the optical path including an illumination-light study system and projection 
optical system, it becomes possible to reduce degradation of the optical property 
of a phase contrast layer. 

[0010] As for said birefringence crystal, in above equipment, it is desirable that it 
is a uniaxial crystal. 

[0011] Thus, if a uniaxial crystal is used, it will become possible to design easily 
the phase contrast layer which demonstrates a desired optical property. 
[0012] Moreover, you may make it said uniaxial crystal be single crystal sapphire 
or Xtal in above equipment. 

[0013] Since single crystal sapphire and Xtal have comparatively high thermal 
conductivity, they become possible [ being able to reduce the temperature rise of 
the phase contrast layer itself, consequently reducing the temperature 
dependence of the optical property of single crystal sapphire or Xtal ]. 
[0014] Said illumination-light study system is equipped with the polarization 
generating section which injects a predetermined polarization light, and you may 



make it said polarization generating section equipped witli said pliase-contrast 
layer for arranging with another side one side of two kinds of polarization light 
injected from the polarization separation section and said polarization separation 
section for dividing into two kinds of polarization light the light which carries out 
incidence in above equipment. 

[001 5] Or you may make it said electro-optic device equip at least one side of the 
inside by the side of the optical plane of incidence and an irradiation labor 
attendant with said phase contrast layer in above equipment. 
[0016] If it carries out like this, degradation of the optical property of the phase 
contrast layer used in the polarization generating section, an electro-optic device, 
etc. can be reduced. 

[0017] Moreover, in above equipment, said electro-optic device is equipped with 
the polarizing plate, and said polarizing plate may be made to be prepared on 
said phase contrast layer with which at least one side of the inside by the side of 
the optical plane of incidence of said electro-optic device and an irradiation labor 

attendant was equipped. 

[0018] If it carries out like this, a phase contrast layer can reduce the 
temperature rise of a polarizing plate by emitting generation of heat of a 
polarizing plate, while functioning as a maintenance substrate holding a 
polarizing plate. 



[0019] The illumination-light study system which the 2nd equipment of this 
invention is a projector for indicating the color picture by projection, and injects 
the illumination light, The colored light separation optical system which divides 
said illumination light injected from said illumination-light study system into the 
1st thru/or the 3rd colored light which has three color components, respectively. 
The 1st thru/or the 3rd colored light separated according to said colored light 
separation optical system is modulated according to image information. The 1st 
thru/or the 3rd electro-optic device which generates the 1st thru/or 3rd 
modulation bundle of rays. The color composition optical system which 
compounds said 1st thru/or 3rd modulation bundle of rays, and the projection 
optical system which projects a synthetic light injected from said color 
composition optical system. Into the optical path including a preparation, said 
illumination-light study system, and said projection optical system, it has the 
phase contrast layer for changing the polarization condition of the light which 
carries out incidence, and injecting, and said phase contrast layer is 
characterized by being formed as a birefringence crystal. 
[0020] It becomes possible, although the same operation and effectiveness as 
the 1st equipment are done so and degradation of the optical property of a 
phase contrast layer is reduced also with the 2nd equipment of this invention, 
since the phase contrast layer is formed as a birefringence crystal. 



[0021] 

[Embodiment of the Invention] A. The 1st example : explain the gestalt of 
operation of this invention based on an example. Drawing 1 is the explanatory 
view showing the projector which applied this invention. The projector 1000 is 
equipped with the illumination-light study system 100 containing light equipment 
120, the colored light separation optical system 200, the relay optical system 220, 
three liquid crystal light valves 300R, 300G, and 300B, cross dichroic prisms 520, 
and projection lenses 540. 

[0022] the light injected from the illumination-light study system 100 ( drawing 1 ) 
~ the colored light separation optical system 200 ~ setting ~ red (R) ~ green ~ it 
separates into the colored light of (G) and three blue (B) colors. Each separated 
colored light is modulated according to image information in the liquid crystal 
light valves 300R, 300G, and 300B. Each modulated colored light is 
compounded with the cross dichroic prism 520, and a projection indication of the 
color picture is given on Screen SC with the projection lens 540. 
[0023] Drawing 2 is the explanatory view expanding and showing the 
illumination-light study system 100 of drawing 1 . This illumination-light study 
system 100 is equipped with light equipment 120, the 1st and 2nd lens arrays 
140,150, the polarization generating optical system 160, and the superposition 
lens 170. The light equipment 120, 1st, and 2nd lens arrays 140,150 are 



arranged on the basis of light source optical-axis 120ax, and the polarization 
generating optical system 160 and the superposition lens 170 are arranged on 
the basis of system optical-axis lOOax. Light source optical-axis 120ax is a 
medial axis of a bundle of rays injected from light equipment 120, and system 
optical-axis lOOax is a medial axis of a bundle of rays injected from a latter 
optical element from the polarization generating optical system 160. Only the 
amount Dp of gaps predetermined in system optical-axis lOOax and light source 
optical-axis 120ax to x directions is mostly shifted to parallel so that it may 
illustrate. About this amount Dp of gaps, it mentions later. In addition, the lighting 
field LA which the illumination-light study system 100 illuminates in drawing 2 
corresponds to the liquid crystal light valves 300R, 300G, and 300B of drawing 1 . 
[0024] light equipment 120 ~ abbreviation ~ it has the function to inject an 
parallel bundle of rays. Light equipment 120 is equipped with the arc tube 122, 
and the reflector 124 and the parallel-ized lens 126 which have the concave 
surface of an ellipsoid-of-revolution configuration. The light injected from the arc 
tube 122 is reflected by the reflector 124, and the reflected light is changed into a 
light almost parallel to light source optical-axis 120ax by the parallel-ized lens 
126. In addition, as light equipment, the reflector which has the concave surface 
of a rotating paraboloidal shape may be used. 

[0025] The 1st lens array 140 has two or more small lenses 142 arranged in the 



shape of a matrix. Each smallness lens 142 is a plano-convex lens, and the 
appearance configuration when seeing from z is set up so that it may become 
the lighting field LA (liquid crystal light valve) and an analog, abbreviation by 
which the 1st lens array 140 was injected from light equipment 120 - an parallel 
bundle of rays is divided and injected to two or more partial bundle of rayses. 
[0026] The 2nd lens array 150 has two or more small lenses 152 arranged in the 
shape of a matrix, and the same thing as the 1st lens array 140 is used. The 2nd 
lens array 150 has the function to which image formation of the image of each 
smallness lens 142 of the 1st lens array 140 is carried out on the lighting field LA 
while having the function to arrange mostly with parallel each medial axis of the 
partial bundle of rays injected from the 1st lens array 140 with system 
optical-axis lOOax. 

[0027] The partial bundle of rays injected from each smallness lens 142 of the 
1st lens array 140 is condensed in the near location 160, i.e., polarization 
generating optical system, through the 2nd lens array 150 so that it may illustrate. 
[0028] Drawing 3 is the explanatory view showing the polarization generating 
optical system 160. Drawing 3 (A) shows the perspective view of the polarization 
generating optical system 160, and drawing 3 (B) shows some top views when 
seeing from +y. The polarization generating optical system 160 is equipped with 
the gobo 62, the polarization beam splitter array 64, and the selection phase 



contrast plate 66. In addition, the polarization generating optical system 160 is 
equivalent to the polarization generating section in this invention. 
[0029] As shown in drawing 3 (A), column-like glass material 64c which has the 
cross section of an abbreviation parallelogram sticks two or more polarization 
beam splitter arrays 64, they are put together, and are constituted. Polarization 
demarcation membrane 64a and reflective film 64b are formed in the interface of 
each glass material 64c by turns. In addition, a dielectric multilayer is used as 
polarization demarcation membrane 64a, and a dielectric multilayer and a metal 
membrane are used as reflective film 64b. 

[0030] Face shield 62b and effective area 62a are arranged in the shape of a 
stripe, and the gobo 62 is constituted. A gobo 62 interrupts the bundle of rays 
which carries out incidence to face shield 62b, and has the function to pass the 
bundle of rays which carries out incidence to effective area 62a. Face shield 62b 
and effective area 62a are arranged so that the partial pencil of light rays 
injected from the 1st lens array 140 ( drawing 2 ) may carry out incidence only to 
polarization demarcation membrane 64a of the polarization beam splitter array 
64 and may not carry out incidence to reflective film 64b. As shown in drawing 3 
(B), specifically, the core of effective area 62a of a gobo 62 is arranged so that it 
may be mostly in agreement with the core of polarization demarcation 
membrane 64a of the polarization beam splitter array 64. Moreover, the aperture 



width Wp of the x directions of effective area 62a is set up almost equally to the 
magnitude of the x directions of polarization demarcation membrane 64a. At this 
time, incidence of the bundle of rays which passed effective area 62a of a gobo 
62 will be carried out only to polarization demarcation membrane 64a, and it will 
not carry out incidence to reflective film 64b. In addition, as a gobo 62, what 
formed selectively the film (for example, the chromium film, the aluminum film, a 
dielectric multilayer, etc.) of protection-from-light nature can be used for the 
plate-like transparent body (for example, glass plate). Moreover, what prepared 
opening may be used for the plate of protection-from-light nature like an 
aluminum plate. 

[0031] As a continuous line shows to drawing 3 (B), the chief ray (medial axis) 
carries out incidence of each partial bundle of rays injected from the 1 st lens 
array 140 ( drawing 2 ) to parallel mostly at system optical-axis lOOax at effective 
area 62a of a gobo 62. Incidence of the partial bundle of rays which passed 
effective area 62a is carried out to polarization demarcation membrane 64a. 
Polarization demarcation membrane 64a divides into the partial bundle of rays of 
s-polarized light, and the partial bundle of rays of p-polarized light the partial 
bundle of rays which carried out incidence. At this time, the partial bundle of rays 
of p-polarized light penetrates polarization demarcation membrane 64a, and the 
partial bundle of rays of s-polarized light is reflected by polarization demarcation 



membrane 64a. The partial bundle of rays of s-polarized light reflected by 
polarization demarcation membrane 64a is further reflected in reflective film 64b 
toward reflective film 64b. At this time, the partial bundle of rays of the 
p-polarized light which penetrated polarization demarcation membrane 64a, and 
the partial bundle of rays of s-polarized light reflected by reflective film 64b are 
parallel mostly mutually. 

[0032] The selection phase contrast plate 66 is constituted by opening layer 66a, 
and lambda/2 phase contrast layer 66b. Opening layer 66a has the function 
which penetrates the linearly polarized light light which carries out incidence as it 
is. On the other hand, lambda/2 phase contrast layer 66b has the function as a 
polarization sensing element to change the linearly polarized light light which 
carries out incidence into the linearly polarized light light light and the 
polarization direction cross at right angles. In this example, as shown in drawing 
3 (B), incidence of the partial bundle of rays of the p-polarized light which 
penetrated polarization demarcation membrane 64a is carried out to lambda/2 
phase contrast layer 66b. Therefore, in lambda/2 phase contrast layer 66b, the 
partial bundle of rays of p-polarized light is changed into the partial bundle of 
rays of s-polarized light, and is injected. On the other hand, since incidence is 
carried out to opening layer 66a, the partial bundle of rays of s-polarized light 
reflected by reflective film 64b is injected with the partial bundle of rays of 



s-polarized light. That is, the partial bundle of rays without the bias which carried 
out incidence to the polarization generating optical system 160 will be changed 
into the partial bundle of rays of s-polarized light, and will be injected. In addition, 
the partial bundle of rays which carries out incidence to the polarization 
generating optical system 160 can also be changed and injected to the partial 
bundle of rays of p-polarized light by arranging lambda/2 phase contrast layer 
66b only to the injection side of the partial bundle of rays of s-polarized light 
reflected by reflective film 64b. It seems that nothing is prepared in the part of 
opening layer 66a, but lambda/2 phase contrast layer 66b may only be stuck on 
the injection side of the partial bundle of rays of p-polarized light, or the partial 
bundle of rays of s-polarized light as a selection phase contrast plate 66. 
[0033] The core of two s-polarized light light injected from the polarization 
generating optical system 160 has shifted in the +x direction rather than the core 
of light (s-polarized light light + p-polarized light light) without the bias which 
carries out incidence so that drawing 3 (B) may show. This amount of gaps is 
equal to the one half of the width of face Wp (namely, magnitude of the x 
directions of polarization demarcation membrane 64a) of lambda/2 phase 
contrast layer 66b. For this reason, as shown in drawing 2 , only the distance Dp 
with light source optical-axis 120ax and system optical-axis 100ax equal to Wp/2 
has shifted. 



[0034] As mentioned above, two or more partial bundle of rayses injected from 
the 1st lens array 140 are changed into about one kind of linearly polarized light 
light to which the polarization direction was equal, respectively while being 
separated into two partial bundle of rayses by the polarization generating optical 
system 160 for every partial bundle of rays. Two or more partial bundle of rayses 
to which the polarization direction was equal will be superimposed on the lighting 
field LA with the superposition lens 170 shown in drawing 2 . At this time, the 
luminous-intensity distribution which irradiates the lighting field LA serves as 
homogeneity mostly. 

[0035] The illumination-light study system 100 ( drawing 1 ) injects the 
illumination light (s-polarized light light) to which the polarization direction was 
equal, and illuminates the liquid crystal light valves 300R, 300G, and 300B 
through the colored light separation optical system 200 or the relay optical 
system 220. 

[0036] The colored light separation optical system 200 is equipped with two 
dichroic mirrors 202,204 and the reflective mirrors 208, and has the function to 
divide into the colored light of three colors of red, green, and blue the bundle of 
rays injected from the illumination-light study system 100. The 1st dichroic mirror 
202 reflects a blue glow component and a green light component while making a 
part for red Mitsunari of the light injected from the illumination-light study system 



100 penetrate. It is reflected by the reflective mirror 208 and the red light R which 
penetrated the 1st dichroic mirror 202 is injected towards the cross dichroic 
prism 520. The red light R injected from the colored light separation optical 
system 200 reaches liquid crystal light valve 300R for red light through the field 
lens 232. This field lens 232 has the function to change into an parallel bundle of 
rays each partial bundle of rays injected from the illumination-light study system 
100 to that medial axis. In addition, the same is said of the field lens 234,230 
prepared in the optical plane-of-incidence side of other liquid crystal light valves 
300G and 300B. 

[0037] Among the blue glow B reflected with the 1st dichroic mirror 202, and 
green light G, it is reflected by the 2nd dichroic mirror 204 and green light G is 
injected towards the cross dichroic prism 520 from the colored light separation 
optical system 200. The green light G injected from the colored light separation 
optical system 200 amounts to liquid crystal light valve 300G for green light 
through the field lens 234. On the other hand, the blue glow B which penetrated 
the 2nd dichroic mirror 204 is injected from the colored light separation optical 
system 200, and carries out incidence to the relay optical system 220. 
[0038] The blue glow B which carried out incidence to the relay optical system 
220 reaches liquid crystal light valve 300B for blue glow through the incidence 
side lens 222 with which the relay optical system 220 was equipped, a relay lens 



226, the reflective mirror 224,228, and the injection side lens (field lens) 230. In 
addition, the relay optical system 220 is used for blue glow B because the die 
length of the optical path of blue glow B is larger than the die length of the optical 
path of other colored light R and G, and it can tell the blue glow B which carried 
out incidence to the incidence side lens 222 to the injection side lens 230 as it is 
by using the relay optical system 220. 

[0039] Three liquid crystal light valves 300R, 300G, and 300B modulate the 
colored light of three colors which carried out incidence according to the given 
image information (picture signal), respectively, and generate a modulation 
bundle of rays. Each liquid crystal light valve is equipped with the liquid crystal 
panel and the polarizing plate arranged at the optical plane-of-incidence and 
irradiation labor attendant side, respectively. In addition, about the detail of a 
liquid crystal light valve, it mentions later further. 

[0040] The cross dichroic prism 520 generates a synthetic light which 
compounds the colored light (modulation bundle of rays) of three colors 
modulated through the liquid crystal light valves 300R, 300G, and 300B, and 
expresses a color picture. The red light reflex film 521 and the blue glow 
reflective film 522 are formed in the interface of four rectangular prisms in the 
shape of an abbreviation X character at the cross dichroic prism 520. The red 
light reflex film 521 is formed of the dielectric multilayer which chooses red light 



and is reflected, and the blue glow reflective film 522 is formed of the dielectric 
multilayer which chooses blue glow and is reflected. Three colored light is 
compounded with these red light reflex film 521 and the blue glow reflective film 
522, and a synthetic light showing a color picture is generated. 
[0041] A synthetic light generated with the cross dichroic prism 520 is injected in 
the direction of the projection lens 540. The projection lens 540 projects a 
synthetic light injected from the cross dichroic prism 520, and displays a color 
picture on Screen SC. In addition, a tele cent rucksack lens can be used as a 
projection lens 540. 

[0042] Drawing 4 is the explanatory view expanding and showing the liquid 
crystal light valves 300R, 300G, and 300B of drawing 1 . In addition, in drawing 
4 , the optical system of an outline until it results [ from the polarization 
generating optical system 160 of drawing 1 ] in the cross dichroic prism 520 is 
drawn paying attention to the polarization direction. 

[0043] As explained in drawing 2 , the polarization generating optical system 160 
injects s-polarized light light. S-polarized light light is separated into the red light 
R, green light G, and blue glow B by two dichroic mirrors 202,204 as mentioned 
above. Since the polarization direction does not change in case a dichroic mirror 
202,204 is passed, the light of three colors is still s-polarized light light. 
[0044] It is reflected by the reflective mirror 208 and incidence of the red light R 



of the s-polarized light separated with the 1st dichroic mirror 202 is carried out to 
1 st liquid crystal light valve 300R. Liquid crystal light valve 300R is equipped with 
two polarizing plate 302Ri(s) prepared in liquid crystal panel 301 R and an optical 
plane-of-incidence and irradiation labor attendant side, and 302Ro. Moreover, 
the irradiation labor attendant side of liquid crystal panel 301 R is equipped with 
lambda/2 phase-contrast plate 303R. 1st and 2nd polarizing plate 302Ri(s) and 
302Ro are stuck on the 1st and 2nd glass substrates 307R and 308R, 
respectively. 1st and 2nd polarizing plate 302Ri(s) and the polarization shaft of 
302Ro are established so that it may intersect perpendicularly mutually, 1st 
polarizing plate 302Ri is a polarizing plate for s-polarized light transparency 
which penetrates s-polarized light light, and 2nd polarizing plate 302Ro is a 
polarizing plate for p-polarized light transparency which penetrates p-polarized 
light light. 

[0045] the red light R of the s-polarized light which carried out incidence to 1st 
liquid crystal light valve 300R ~ glass substrate 307R and the object for 
s-polarized light transparency -- polarizing plate 302Ri is penetrated almost as it 
is, and incidence is carried out to liquid crystal panel 301 R. the object for 
p-polarized light transparency which liquid crystal panel 301 R changed into 
p-polarized light light a part of s-polarized light light which carried out incidence, 
and has been arranged at the irradiation labor attendant side ~ only p-polarized 



light light is injected from polarizing plate 302Ro. the object for p-polarized light 
transparency - incidence of the p-polarized light light injected from polarizing 
plate 302Ro is carried out to lambda/2 phase-contrast plate 303R through glass 
substrate 308R, and in lambda/2 phase-contrast plate 303R, it is changed into 
s-polarized light light, and is injected. 

[0046] Incidence of the green light G of the s-polarized light separated with the 
2nd dichroic mirror 204 is carried out to the 2nd liquid crystal light valve 300G as 
it is. the object for s-polarized light transparency by which the 2nd liquid crystal 
light valve 300G was prepared in the optical plane-of-incidence side of liquid 
crystal panel 301 G and liquid crystal panel 301 G ~ polarizing plate 302Gi and 
the object for p-polarized light transparency prepared in the irradiation labor 
attendant side ~ it has polarizing plate 302Go. 1st and 2nd polarizing plate 
302Gi(s) and 302Go are stuck on glass substrates 307G and 308G, respectively, 
the green light G of the s-polarized light which carries out incidence to the 2nd 
liquid crystal light valve 300G ~ glass substrate 307G and the object for 
s-polarized light transparency ~ polarizing plate 302Gi is penetrated almost as it 
is, and incidence is carried out to liquid crystal panel 301 G. the object for 
p-polarized light transparency which liquid crystal panel 301 G changed into 
p-polarized light light a part of s-polarized light light which carried out incidence, 
and has been arranged at the irradiation labor attendant side ~ only p-polarized 



light light is injected from polarizing plate 302Go. the object for p-polarized light 
transparency -- the p-polarized light light injected from polarizing plate 302Go 
passes glass substrate 308G almost as they are. 

[0047] It is reflected by two reflective mirrors 224,228, and incidence of the blue 
glow B of the s-polarized light separated with the 2nd dichroic mirror 204 is 
carried out to 3rd liquid crystal light valve 300B. 3rd liquid crystal light valve 300B 
is equipped with 1st glass substrate 307B on which liquid crystal panel 301 B, 
two polarizing plate 302Bi(s) and 302Bo, lambda/2 phase-contrast plate 303B, 
and 1st polarizing plate 302Bi were stuck, and 2nd glass substrate 308B on 
which 2nd polarizing plate 302Bi was stuck. In addition, the configuration of 3rd 
liquid crystal light valve 300B is the same as the configuration of 1st liquid crystal 
light valve 300R. 

[0048] this example ~ the optical three plane-of-incidence side of the liquid 
crystal light valves 300R, 300G, and 300B ~ all ~ the object for s-polarized light 
transparency ~ polarizing plate 302Ri, 302Gi, and 302Bi prepare - having - **** 
~ an irradiation labor attendant side - all ~ the object for p-polarized light 
transparency ~ polarizing plate 302Ro, 302Go, and 302Bo are prepared. At this 
time, the orientation condition of the liquid crystal of liquid crystal panels 301 R, 
301 G, and 301 B is set up identically. 

[0049] Moreover, the light injected in this example from the 1st and 3rd liquid 



crystal light valves 300R and 300B turns into s-polarized light light, and each 
liquid crystal light valve is constituted so that the light injected from the 2nd liquid 
crystal light valve 300G may turn into p-polarized light light. This is for raising the 
utilization effectiveness of the light of the cross dichroic prism 520. That is, the 
reflection property of two reflective film 521,522 formed in the cross dichroic 
prism 520 excels p-polarized light light in the s-polarized light light, and the 
transparency property excels [ light / p-polarized light ] s-polarized light light in 
reverse. For this reason, light which should be reflected by two reflective film 
521,522 is made into s-polarized light light, and light which should penetrate two 
reflective film 521 ,522 is made into p-polarized light light. 
[0050] In addition, the 1st of this example thru/or the 3rd liquid crystal light valve 
300R, 300G, and 300B are equivalent to the 1st thru/or the 3rd electro-optic 
device in this invention. Generally, although the word of an electro-optic device 
may mean the electro-optic device in a narrow sense in which only a liquid 
crystal panel is shown, It means the electro-optic device of the wide sense which 
contains a polarizing plate, lambda / 2 phase-contrast plate, etc. other than a 
liquid crystal panel on these descriptions. 

[0051] By the way, in this example, lambda / 2 phase-contrast plates 303R and 
303G which were formed in the irradiation labor attendant side of the 1st and 3rd 
liquid crystal light valves 300R and 300B indicated to be lambda/2 phase 



contrast layer 66b of the polarization generating optical system 160 shown in 
drawing 3 to drawing 4 are formed with Xtal. Thus, even if it uses Xtal, lambda / 
2 phase-contrast plate can be formed. Here, Xtal is Si02. The single crystal is 
meant. As Xtal, synthetic rock crystal may be used and natural Xtal may be used. 
[0052] Drawing 5 is the explanatory view showing the crystal structure of Xtal. 
Xtal is a crystal of trigonal system and is surrounded by the crystal faces, such 
as the Rth page, the r-th page, and the m-th page. Moreover, the X-axis of Xtal, 
a Y-axis, and the Z-axis are determined by relation which is illustrated. 
[0053] In addition, although lambda/2 phase-contrast plate 303R prepared in the 
irradiation labor attendant side of 1st liquid crystal light valve 300R shown in 
drawing 4 are explained to an example below, the same is said of lambda/2 
phase contrast layer 66b of the polarization generating optical system 160 
shown in lambda/2 phase-contrast plate 303B prepared in the irradiation labor 
attendant side of 3rd liquid crystal light valve 300B, or drawing 3 . 
[0054] Drawing 6 is the explanatory view expanding and showing lambda/2 
phase-contrast plate 303R prepared in the irradiation labor attendant side of 1st 
liquid crystal light valve 300R. lambda / 2 phase-contrast plate 303R (it is also 
hereafter called the "Xtal substrate") is formed so that the Z-axis (namely, optical 
axis) of Xtal shown in drawing 5 may become in parallel with the front face S of a 
substrate, and so that thickness d of a substrate may become predetermined 



thickness. This lambda/2 phase-contrast plate 303R are obtained by carrying out 
sequential polish of Xtal shown in drawing 5 . For example, lambda/2 
phase-contrast plate 303R can be obtained by grinding so that a field parallel to 
YZ side formed of the Y-axis and the Z-axis which are shown in drawing 5 may 
turn into the front face S of a substrate. In addition, in drawing 6 , thickness d of 
lambda/expedient top [ of a graphic display ] and 2 phase-contrast plate 303R is 
expanded considerably, and is drawn. 

[0055] As shown in drawing 6 , the p-polarized light light injected from 2nd 
polarizing plate 302Ro for p-polarized light transparency ( drawing 4 ) carries out 
incidence to lambda/2 phase-contrast plate 303R. lambda/2 phase-contrast 
plate 303R is arranged on the optical path so that the angle of the oscillating 
direction of the electric field vector of p-polarized light light (linearly polarized 
light light) and the optical axis (Z-axis) of Xtal which carry out incidence to 
accomplish may become about 45 degrees. The p-polarized light light which 
carried out incidence to Xtal substrate 303R progresses the inside of Xtal 
substrate 303R with phase velocity which separates to the ordinary ray and 
extraordinary ray which are among Xtal substrate 303R and have the equal 
amplitude, and is different. 

[0056] Thickness d of Xtal substrate 303R is set as pi Thickness from which the 
phase contrast of an ordinary ray and an extraordinary ray shifts mostly, and 



thickness which shifts by 1/2 wave, if it puts in another way. Thereby, from 

lambda/2 phase-contrast plate 303R, the s-polarized light light (linearly polarized 

light light) which has the oscillating direction which intersects perpendicularly 

with the oscillating direction of the electric field vector of the p-polarized light light 

(linearly polarized light light) which carried out incidence is injected. 

[0057] Thickness d of Xtal substrate 303R is set up according to the following 

formula (1). 

[0058] 

[Equation 1] 

w =0,1,2.3 ••• ( 1 ) 

[0059] lambda is the wavelength of the light which carries out incidence here, 
and m is zero or more integers. Moreover, no is the refractive index (ordinary 
index) of an ordinary ray, and is ne. It is the refractive index (extraordinary-ray 
refractive index) of an extraordinary ray. 

[0060] In addition, the ordinary indices to the light of Xtal are about 1.557, about 
1.546, and about 1.542, respectively, when wavelength lambda is about 
404.7nm, about 546.1 nm, and about 656.3nm. Similarly, extraordinary-ray 
refractive indexes are about 1.567, about 1.555, and about 1.551, respectively. 



when wavelength lambda is about 404.7nm, about 546.1 nm, and about 656. 3nm. 
[0061] As shown in a formula (1), when the value of an integer m is 
comparatively small, thickness d of lambda/2 phase-contrast plate 303R 
becomes comparatively small. In this case, there is an advantage that the 
wavelength dependency of the phase contrast generated by lambda/2 
phase-contrast plate 303R, the incident angle dependency of incident light, 
temperature dependence, etc. can be made small. On the other hand, when the 
value of an integer m is comparatively large, thickness d of lambda/2 
phase-contrast plate 303R becomes comparatively large. In this case, since the 
wavelength dependency of the phase contrast generated by lambda/2 
phase-contrast plate 303R becomes large, while there is an advantage that 
wavelength selectivity can be raised, there is an advantage that the handling of 
lambda/2 phase-contrast plate 303R becomes easy. As shown in drawing 4 , 
when preparing independently lambda/2 phase-contrast plate 303R, it is 
desirable to set thickness d to about 300 micrometers or more. However, when 
sticking and using lambda/2 phase-contrast plate 303R for the attachment 
component which has maintenance functions, such as glass substrate 308R of 
drawing 4 , and the cross dichroic prism 520, it is also possible to make 
thickness d still smaller. 

[0062] By the way, although the case where Xtal was used as lambda/2 



phase-contrast plate 303R was explained above, it replaces with Xtal and you 
may make it use single crystal sapphire. The thermal conductivity of single 
crystal sapphire is larger than the thermal conductivity of Xtal. For this reason, in 
using single crystal sapphire, there is an advantage that the temperature rise of 
the lambda/the 2 phase-contrast plate 303R itself can be reduced more. On the 
other hand, as mentioned above, in using Xtal, there is an advantage that 
lambda / 2 phase-contrast plate can be produced comparatively easily. This is 
because processing for Xtal (synthetic rock crystal) being manufactured by the 
large quantity at once using the training furnace called a well-known autoclave, 
and considering as a predetermined configuration since the degree of hardness 
is lower than single crystal sapphire is easy. In addition, as well as the optical 
axis (Z-axis) of Xtal shown in drawing 6 when using single crystal sapphire, the 
optical axis of single crystal sapphire is set up. 

[0063] Thus, since thermal conductivity is comparatively high when using single 
crystal sapphire and Xtal, the temperature rise of the lambda/the 2 
phase-contrast plate 303R itself can be reduced, consequently the temperature 
dependence of the optical property of single crystal sapphire or Xtal can be 
reduced. 

[0064] In addition, above-mentioned Xtal is a crystal of trigonal system, and 
single crystal sapphire is the crystal of hexagonal system. Thus, if the uniaxial 



crystal which has only one optical axis of the crystal of trigonal system, 
hexagonal system, and tetragonal system etc. is used, the above lambda/2 
phase-contrast plate 303R are producible. As a uniaxial crystal, it is also 
possible besides above-mentioned Xtal or single crystal sapphire to use the 
calcite (CaC03) of trigonal system, the cadmium sulfide (CdS) of hexagonal 
system, etc. In addition, a formula (1) is ne >no like Xtal. It is a formula in the 
case of the becoming positive crystal, and is no >ne like a calcite. In the case of 
the becoming negative crystal, it is no of a formula (1). ne What is necessary is 
just to use the replaced formula. 

[0065] Moreover, as lambda/2 phase-contrast plate 303R, it is also possible to 
use biaxial crystal, such as a mica. About a mica, although it is biaxial crystal, it 
can be practically dealt with as a uniaxial crystal. In addition, biaxial crystal 
means the crystal which has two opticals axis, such as triclinic system, and 
monoclinic system, orthorhombic system. 

[0066] Generally, as a phase contrast plate, a birefringence crystal which 
produces birefringences, such as a uniaxial crystal and biaxial crystal, can be 
used. In addition, there is an advantage that the direction in the case of using a 
uniaxial crystal can design easily the phase contrast plate which demonstrates a 
desired optical property. 

[0067] As mentioned above, as explained, in the projector 1000 of this example, 



the illumination-light study system 100 is equipped with the polarization 
generating optical system 160 which injects a predetermined polarization light, 
and the polarization generating optical system 160 is equipped with lambda/2 
phase contrast layer 66b for arranging with another side one side of two kinds of 
polarization light injected from the polarization beam splitter array 64 and the 
polarization beam splitter array 64 for dividing into two kinds of polarization light 
the light which carries out incidence. Moreover, the 1st of this example and the 
3rd liquid crystal light valve 300R and 300B equip the irradiation labor attendant 
side with lambda / 2 phase-contrast plates 303R and 303B. If the phase contrast 
layer formed as birefringence crystals, such as Xtal, is used as such lambda/2 
phase-contrast layer 66b, and the lambda / 2 phase-contrast plates 303R and 
303B, while being able to reduce considerably degradation of the optical 
property by generation of heat of a phase contrast layer compared with the case 
where the conventional phase contrast film is used, it becomes possible to raise 
the endurance of a phase contrast layer. 

[0068] B. The 2nd example : drawing 7 is the explanatory view expanding and 
showing liquid crystal light valve 300Ra in the 2nd example, SOOGa, and 300Ba. 
Although liquid crystal light valve 300Ra of this example, SOOGa, and 300Ba 
have the almost same configuration as the liquid crystal light valves 300R, 300G, 
and 300B of the 1st example ( drawing 4 ), the configuration by the side of the 



irradiation labor attendant of the 1st and 3rd liquid crystal light valve 300Ra, and 
SOOBa is changed. 

[0069] Although polarizing plate 302Ro by the side of the irradiation labor 
attendant of 1st liquid crystal light valve 300R is prepared on glass substrate 
308R and lambda/2 phase-contrast plate 303R is specifically independently 
prepared in the 1st example ( drawing 4 ), in this example, polarizing plate 
302Ro by the side of an irradiation labor attendant is prepared on lambda/2 
phase-contrast plate 303R. In addition, the same is said of the irradiation labor 
attendant side of 3rd liquid crystal light valve 300Ba. 

[0070] Since lambda/2 phase-contrast plate 303R can hold polarizing plate 
302Ro like this example when polarizing plate 302Ro is prepared on lambda/2 
phase-contrast plate 303R, it becomes possible to omit glass substrate 308R for 
holding polarizing plate 302Ro shown in drawing 4 . 

[0071] By the way, it generates heat in order to interrupt parts for Mitsunari other 
than a predetermined polarization component (p-polarized light light), in case the 
modulation light injected from liquid crystal panel 301 R carries out incidence of 
the polarizing plate 302Ro. Since such generation of heat becomes the cause of 
degrading the optical property of a polarizing plate, it is [ the temperature of a 
polarizing plate ] desirable to make it as low as possible. Single crystal sapphire, 
Xtal, etc. have thermal conductivity larger than glass. Therefore, if the substrate 



formed with single crystal sapphire or Xtal is used as lambda/2 phase-contrast 
plate 303R, it will become possible to reduce considerably the temperature rise 
by generation of heat of polarizing plate 302Ro from the case where glass 
substrate 308 R is used. 

[0072] In addition, the thermal conductivity of Xtal differs in the direction parallel 
to the Z-axis, and the vertical direction. That is, the thermal conductivity of Xtal is 
about 9.3 (W/(m-k)) in a direction parallel to the Z-axis, and is about 5.4 
(W/(m-k)) in a direction vertical to the Z-axis. Thus, Xtal has the advantage that 
distribution can be made more into homogeneity whenever [ field internal 
temperature / of polarizing plate 302Ro ] while being able to reduce the 
temperature rise of polarizing plate 302Ro efficiently when the Z-axis of Xtal 
uses the front face of a substrate, and Xtal substrate 303R mostly set as parallel 
like this example since the direction of the thermal conductivity of a direction 
parallel to the Z-axis is large. <BR> [0073] C. The 3rd example : drawing 8 is the 
explanatory view expanding and showing liquid crystal light valve 300Rb in the 
3rd example, 300Gb, and 300Bb. Although liquid crystal light valve 300Rb of this 
example, 300Gb, and 300Bb have the almost same configuration as liquid 
crystal light valve 300Ra of the 2nd example ( drawin g 7 ), 300Ga, and 300Ba, 
the configuration by the side of 1st and 3rd liquid crystal light valve 300Rb(s) and 
the irradiation labor attendant of 300Bb is changed. 



[0074] In the 2nd example ( drawing 7 ), although polarizing plate 302Ro by the 
side of the irradiation labor attendant of 1st liquid crystal light valve 300Ra is 
prepared on lambda/2 phase-contrast plate 303R, specifically in this example, 
polarizing plate 302Ro by the side of an irradiation labor attendant is prepared 
on the 1st lambda / 4 phase-contrast plate 303R1. And the 2nd lambda / 4 
phase-contrast plate 303R2 are formed in the optical plane of incidence of the 
cross dichroic prism 520. 

[0075] Thickness d of the Xtal substrate as lambda / a 4 phase-contrast plate 
303R1,303R2 is set up according to the following formula (2). 
[0076] 
[Equation 2] 



[0077] In addition, as well as the optical axis (Z-axis) of Xtal shown in drawing 6 
when using two lambda / 4 phase-contrast plates 303R1,303R2, the optical axis 
of the 1 st and 2nd lambda / 4 phase-contrast plates 303R1 ,303R2 should just be 
set up. At this time, the p-polarized light light (linearly polarized light light) which 
carried out incidence to the 1st lambda / 4 phase-contrast plate 303R1 is 
changed into circular polarization of light light, and is injected, and the circular 




•(l + 4m) 



(2) 



polarization of liglit liglit wliicli carried out incidence to tlie 2nd lambda / 4 
phase-contrast plate 303R2 will be changed into s-polarized light light (linearly 
polarized light light), and will be injected. 

[0078] Thus, lambda/2 phase-contrast plate 303R of drawing 7 can be replaced 
with two lambda / 4 phase-contrast plates 303R1,303R2. In addition, the same is 
said of the irradiation labor attendant side of 3rd liquid crystal light valve 300Bb. 
[0079] Like this example, even if it uses two lambda / 4 phase-contrast plates 
303R1,303R2 as lambda / a 2 phase-contrast plate, the same effectiveness as 
the 2nd example is done so. That is, while glass substrate 308R for holding 
polarizing plate 302Ro by the side of an irradiation labor attendant in the 1st 
example is omissible, it becomes possible to reduce considerably the 
temperature rise by generation of heat of polarizing plate 302Ro. 
[0080] In addition, this invention can be carried out in various modes in the range 
which is not restricted to an above-mentioned example or an above-mentioned 
operation gestalt, and does not deviate from that summary, for example, the 
following deformation is also possible for it. 

[0081] (1) In the 1st above-mentioned example ( drawing 4 ), although lambda/2 
phase-contrast plate 303R is prepared in the irradiation labor attendant side of 
1st liquid crystal light valve 300R, lambda/2 phase-contrast plate 303R may be 
prepared in the optical plane-of-incidence side of a liquid crystal light valve. In 



this case, the liquid crystal light valve should just be constituted so that the 
s-polarized light light which carries out incidence to the 1st liquid crystal light 
valve may pass in order of lambda / 2 phase-contrast plate, the polarizing plate 
for p-polarized light transparency, a liquid crystal panel, and the polarizing plate 
for s-polarized light transparency. At this time, incidence of the s-polarized light 
light which carries out incidence to a liquid crystal light valve is carried out to 
lambda / 2 phase-contrast plate, and it is changed into p-polarized light light. 
P-polarized light light passes the polarizing plate for p-polarized light 
transparency almost as it is, and is modulated with a liquid crystal panel. A liquid 
crystal panel changes into s-polarized light light a part of p-polarized light light 
which carried out incidence, and only s-polarized light light is injected from the 
polarizing plate for s-polarized light transparency arranged at the irradiation 
labor attendant side. 

[0082] In addition, the polarizing plate for p-polarized light transparency 

prepared in the optical plane-of-incidence side of a liquid crystal light valve may 
be made to be prepared on lambda / 2 phase-contrast plate like the 2nd example 
also in this case. Moreover, it replaces with lambda / 2 phase-contrast plate, and 
you may make it use two lambda / 4 phase-contrast plates like the 3rd example. 
[0083] Thus, generally the liquid crystal light valve should just be equipped with 
the phase contrast layer formed at least in one side of the inside by the side of 



the optical plane of incidence and an irradiation labor attendant as birefringence 
crystals, such as Xtal. 

[0084] (2) Although the polarization beam splitter array 64 which contains two or 
more polarization demarcation membrane 64a as polarization generating optical 
system 160 is used in the above-mentioned example as shown in drawing 2 , it 
replaces with this and you may make it use the polarization beam splitter 
containing one polarization demarcation membrane. In addition, lambda / 2 
phase-contrast plate formed in either the injection side of the p-polarized light 
light of a polarization beam splitter or the injection sides of s-polarized light light 
as birefringence crystals, such as Xtal, will be formed also in this case. 
[0085] Generally, the polarization generating section should just be equipped 
with the phase contrast layer for arranging with another side one side of two 
kinds of polarization light injected from the polarization separation section and 
the polarization separation section for dividing into two kinds of polarization light 
the light which carries out incidence. 

[0086] (3) lambda/2 phase contrast layer 66b of the polarization generating 
optical system 160 shown in drawing 3 in the above-mentioned example, 
Although the case where the phase contrast plate formed as birefringence 
crystals, such as Xtal, was used for lambda / 2 phase-contrast plates 303R and 
303G which were formed in the irradiation labor attendant side of the 1st and 3rd 



liquid crystal light valves 300R and 300B shown in drawing 4 was explained The 
phase contrast plate formed as a birefringence crystal may be used for other 
parts of a projector 1000 ( drawing 1 ). 

[0087] As [ form / it has the phase contrast layer for changing the polarization 
condition of the light which carries out incidence, and injecting, and / as a 
projector of this invention, / generally, / into the optical path including an 
illumination-light study system and projection optical system, / just / as a 
birefringence crystal / this phase contrast layer ] 

[0088] (4) Although the above-mentioned example explains the case where this 
invention is applied to the projector of a transparency mold to the example, this 
invention can be applied also to the projector of a reflective mold. Here, the 
"transparency mold" means that it is the type whose electro-optic device as a 
light modulation means penetrates light like a transparency mold liquid crystal 
panel, and means that a "reflective mold" is a type whose electro-optic device as 
a light modulation means reflects light like a reflective mold liquid crystal panel. 
Also when this invention is applied to the projector of a reflective mold, the 
almost same effectiveness as the projector of a transparency mold can be 
acquired. 

[0089] (5) Although the projector 1000 is equipped with the liquid crystal panel 
as an electro-optic device, it is replaced with this and you may make it equipped 



with micro mirror mold liglit modulation equipment in the above-mentioned 
example. As micro mirror mold light modulation equipment, DMD (digital micro 
mirror device) (trademark of Tl, Inc.) can be used, for example. What is 
necessary is just to modulate incident light generally as an electro-optic device 
according to image information. 

[0090] (6) In the above-mentioned example, although the projector 1000 which 
displays a color picture is explained to an example, also in the projector which 
displays a monochrome image, it is the same. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the projector which applied this 
invention. 

[Drawing 2] It is the explanatory view expanding and showing the 
illumination-light study system 100 of drawing 1 . 

[Drawing 3] It is the explanatory view showing the polarization generating optical 
system 160. 

[Drawing 4] It is the explanatory view expanding and showing the liquid crystal 



light valves 300R, 300G, and 300B of dravv-ing 1 . 

[Drawing 5] It is the explanatory view showing the crystal structure of Xtal. 
[Drawing 6] It is the explanatory view expanding and showing lambda/2 
phase-contrast plate 303R prepared in the irradiation labor attendant side of 1st 
liquid crystal light valve 300R. 

[Drawing 7] It is the explanatory view expanding and showing liquid crystal light 
valve 300Ra in the 2nd example, 300Ga, and 300Ba. 

[Drawing 8] It is the explanatory view expanding and showing liquid crystal light 

valve 300Rb in the 3rd example, 300Gb, and 300Bb. 

[Description of Notations] 

62 - Gobo 

62a - Effective area 

62b - Face shield 

64 - Polarization beam splitter array 

64a -- Polarization demarcation membrane 

64b -- Reflective film 

64c - Glass material 

66 -- Selection phase contrast plate 

66a -- Opening layer 

66 b-lambda / 2 phase contrast layers 



100 -- Illumination-light study system 

1000 -- Projector 

lOOax(es) - System optical axis 

120 - Light equipment 

120ax(es) - Light source optical axis 

122 - Arc tube 

124 - Reflector 

126 - Parallel-ized lens 

140,150 - Lens array 

142,152 - Smallness lens 

160 ~ Polarization generating optical system 

170 - Superposition lens 

200 - Colored light separation optical system 

202,204 - Dichroic mirror 

208,224,228 -- Reflective mirror 

220 -- Relay optical system 

222 -- Incidence side lens 

226 -- Relay lens 

232,234,230 -- Field lens 

300R, 300G, 300B - Liquid crystal light valve 



300Ra, 300Ga, 300Ba - Liquid crystal light valve 
300Rb(s), 300Gb, 300Bb -- Liquid crystal light valve 
301 R, 301 G, 301 B -- Liquid crystal panel 
302Ri(s), 302Ro - Polarizing plate 
302Bi(s), 302BO - Polarizing plate 
302Gi(s), 302GO - Polarizing plate 

303R, 303 B-lambda / 2 phase-contrast plate (Xtal substrate) 
307R, 307G, 307B - Glass substrate 
308R, 308G, 308B - Glass substrate 

520 - Cross dichroic prism 

521 - Red light reflex film 

522 - Blue glow reflective film 
540 ~ Projection lens 

S - Front face 
LA -- Lighting field 
SC - Screen 



